Aims: To examine predictors of self-harm, especially substance use and psychological distress, in an Australian adult general population sample.
Self-harm is a broad term encompassing a wide variety of behaviours, including intentional self-injury directly resulting in tissue damage (cutting, scratching, burning, biting, hitting, etc.), and indirectly harmful or risky behaviours (starving, binge eating, refusal of medical treatment, unprotected sex with multiple partners and other forms of excessive risk taking) (1, 2) . For the purposes of this paper, a consistent terminology and definition was adopted, based on previously published reviews (3) (4) (5) . The term self-harm (SH) is used here to refer to all non-suicidal selfinjury that is not a form of culturally accepted body modification (6, 7).
Self-cutting is typically the most commonly reported form of SH in both clinical and nonclinical populations (8) (9) (10) , occurring in up to 97% of individuals who self-harm (11). Banging the head and limbs (self-battery) (11-13), and taking an overdose of medication (14) (15) (16) are also commonly reprorted forms of SH.
The onset of self-harm is typically reported as occurring in adolescence (17, 18) ; consequently the great majority of non-clinical self-harm research utilises school or university based samples. Such samples are likely to be less representative of the general population than randomly selected community samples (19) , limiting the generalisability of findings.
Evidence shows that most cases of self-harm are not reported to healthcare professionals, thus for the most part remain "hidden". Among an Australian general population sample, Martin et al. (20) found that only 31.6% of self-harmers asked for help and just 14.3% received medical treatment. Research conducted with adolescent and university samples also shows that few individuals who self-harm seek medical assistance. A survey conducted across 41 schools in England found that only 12.6% of self-harm cases led to hospital presentation (21) . In the Child and Adolescent Self-harm in Europe (CASE) study, only 12.4% of recent self-harm episodes presented to hospital (22) . These findings suggest that research on self-harm that examines only individuals who present to hospital will fail to capture the majority of cases in the general population. This study examines whether substance use and a range of other mood and lifestyle variables are predictive of self-harm in a random sample of Australian adults. Instead of using a student sample, this study utilises a representative adult sample drawn from the electoral roll (27) . Positive associations between self-harm and substance use, negative affect and adverse life experiences are well supported in the literature (4, 25, 26, 28, 29) , but only one other study has examined associations between self-harm and these factors in a representative Australian adult general population sample (20) .
Method
The sample was from the Personality and Total Health (PATH) Through Life project, a large community survey of the health and well-being of people who live in the Australian Capital Territory (ACT) and in the neighbouring town of Queanbeyan, New South Wales. The original focus of the project was to investigate interrelationships over time between the three domains of depression and anxiety, substance use, and, cognitive ability and dementia (27). The study began Participants. There are three age cohorts in the PATH study; aged 20-24 (20s, n=2404), 40-44 (40s, n=2530) and 60-64 years (60s, n=2551) at baseline. The sample was randomly drawn from the electoral rolls of the ACT and Queanbeyan (registration on the electoral roll is The PATH sample has been shown to be representative of the population from which it is drawn, with no significant differences on key demographic characteristics (such as marital and employment status) between the 2001 Australian Census data for the ACT and Queanbeyan and the PATH sample (30).
Procedure. Potential participants randomly selected from the electoral roll were sent a letter inviting them to participate. This was followed by a telephone call. Those who consented were assessed at a location convenient for them, usually their home or the Centre for Mental Health
Research. Participants self-completed the survey on a palmtop personal computer: an interviewer provided assistance if required. At follow-ups, we attempted to contact participants via telephone calls, visits to their last known address, e-mail contact, use of secondary contacts, electronic telephone database and the electoral roll. For those out of the local area we arranged in-person interviews whenever possible; participants overseas were asked to submit a postal/email survey.
The study used data from an existing cohort. The original sample size was determined by factors including estimated prevalence of the principal disorders of interest and anticipated transition rates (see online Appendix A for STROBE diagram and check list). The study was approved by the Australian National University Human Research Ethics Committee. 
Results
Univariate analysis. Data were collected from 4,160 participants in wave 3; 1,978 in the 20s cohort (82.3% follow-up from wave 1) and 2,182 in the 40s cohort (86.3% of wave 1). In the younger cohort, 53.5% were female, 49% had never married, with 77% employed full time. In the older cohort, 52.5% were female, 12% had never married and 76% were employed full time. By wave 3, the mean ages for the cohorts were 30.7 (SD 1.5) and 50.7 (SD 1.5) years. Tables 1a and 1b provide overviews of predictor variables by age cohort and gender at wave 3: table 1b also shows the combined figures.
There was no significant difference in gender distribution across the cohorts (χ 2 (1)=.35,
p=.55).
In the last year, at wave 3, in the 20s cohort the prevalence of self harm was 12.3% (95% confidence interval (CI) 10.8-13.8%, n=240) and in the 40s cohort it was 4.6% (95% CI 3.7-5.5%, ). Overall, it was reported by 8.2% (95% CI 7.4-9.0%) of participants (n=339); of these 9.3%
(95% CI 8.0-10.6%) were male (n=180) and 7.3% (95% CI 6.2-8.4%) were female (n=159). There was only a significant gender difference within the 20s cohort, with more males reporting selfharm (χ 2 (1)=6.52, p=.011). Self-harm was most prevalent among males in the 20s cohort (14.4%) and least prevalent among females in the 40s cohort (4.4%). A greater proportion of the 20s cohort reported self-harm than those in the 40s cohort (χ 2 (1)=80.37, p<.001). Males were more likely to be employed full-time, while females were more likely to be employed part-time or to not be engaged in paid labour. Significantly more females reported being sexually abused by a parent (χ 2 (1)=22.69, p<.001). There were no differences in sexual orientation between the genders or across age cohorts.
Psychological distress was significantly higher in the 20s cohort (median=6) compared to the 40s cohort (median=4) (U=1908207 z= -6.07, p<.001) and was significantly higher in females (median=6) compared to males (median=4) (U=1804697, z=-8.70, p<.001).
Multivariate analysis. Multiple logistic regression revealed that younger age, male gender, bisexual orientation, financial strain, education level, psychological distress, adverse life events, sexual abuse by a parent, current smoking, current marijuana use, and drinking at a level likely to cause dependence were all independently predictive of past year self-harm ( Neither amphetamine nor ecstasy use were predictive at any level of consumption. (45) to manage emotional pain, anxiety and distress is well attested in the literature. Participants were not explicitly asked the reasons for their self-harming behaviour, but depression and anxiety were independently predictive of past year self-harm among this sample. In the only other study that examines self-harm in a representative Australian general population sample, self-harmers also reported significantly higher levels of psychological distress than non-self-harmers (20) . Moreover, individuals with higher levels of substance use tend to experience higher levels of negative affective states such as depression, anxiety and stress. Thus, in a large representative sample of the adult population in the United States, Grant et al. (46) found that those with nicotine dependence were significantly more likely to have an anxiety disorder (OR=2.7) or a mood disorder (OR=3.3). Cross-sectional and longitudinal evidence shows that stressful life events are associated with increased substance use in both adults and adolescents (47) . Other psychological disorders are also typified by problems with affect regulation, yet most individuals with these disorders do not engage in self-harm; the use of self-harm as a means of regulating affect suggests that other methods of reducing negative emotions may be insufficient or unavailable for self-harmers (48) . Beliefs about the self as needing to be punished could be an important moderating factor; Hooley et al. (49) state that self-harmers often spontaneously describe themselves as "bad or defective and deserving of punishment". A number of studies report self-punishment to be widely reported reason for engaging in self-harm (11, 50). Ross et al. (51) suggest that in addition to emotional dysregulation, a body-focused orientation is potentially a necessary element for the occurrence of self-harm. According to this theory, such individuals view their bodies as a means of controlling affect, as abstract emotional pain is made more concrete and easier to understand when transferred into external physical pain (51).
Williams and Hasking (52) suggest that both alcohol use and self-harm are associated with poor impulse control. There is extensive research evidence linking impulsivity with substance use (53, 54). Impulse control has been associated with repetitive self-mutilative behaviour such as skin picking (55) and skin carving (56) and has been implicated as a key factor in self-harm in general (57). However, others (58) suggests that links between impulse control and self-harm are an artefact of self-report measures. Further research on the link between impulsivity and self-harm is required before any firm conclusions can be drawn.
Only 1.2% of our sample reported that they were bisexual, but this group had greatly increased odds of SH compared with heterosexuals. Few studies examine mental health risks separately for bisexual and homosexual groups although perceived biphobia and monosexism may lead to greater stigmatisation than among homosexual groups, with bisexuals experiencing rejection from both the hetero-and homosexual communities (59). Similar to our data, American findings show greater self-injurious behaviour among bisexual than homosexual men or women, but this did not extend to measures of suicidal behaviour or mental health indices (60). Our findings suggest that self-harm is fairly prevalent in the Australian general population;
8.2% of participants reported past year self-harm. In the literature, lifetime prevalence rates of selfharm among non-clinical samples vary greatly. There are major differences across studies in recruitment methods, assessment methods, assessment periods and sample characteristics. These factors impinge on our ability to meaningfully compare findings across studies, hampering our understanding of the epidemiology of self-harm in non-clinical populations (41).
The use of student samples in self-harm research may be appealing, as the onset of selfharming behaviour is typically in adolescence (17, 18) and younger age is associated with increased risk of self-harm (50, 61). However, the degree to which such samples are representative of the general populations from which they are drawn is questionable. Hawkins (62) notes that prevalence estimates for adolescents are often underestimated due to selection bias, as those with symptoms are less likely to attend school on a regular basis and thus more likely to be missed in sampling. College and university student populations differ markedly from the general population in many characteristics, thus the generalisability of results from these student populations to the general population is highly questionable (19) . A limitation of this analysis is the categorisation of participants into never/former/current users of each substance. This categorical approach fails to take into account the frequency and quantity of consumption within each specific time frame. Including quantity and frequency of substance use in future analyses may provide greater insights into relationships with self-harm.
Further, no adjustment was made for multiple tests of significance. For example, in table 1a with 14 tests, a conservative approach would be to interpret findings of p<.003. The design of the study, with two narrow age bands, also means that it is not possible to provide a clear picture of the prevalence of SH across age.
The PATH study assessed past year engagement in four of the most common self-harm
behaviours, yet the measure used is not a validated self-harm inventory and no opportunity was As with all research that uses self-report measures, the results are subject to influence from under-reporting and errors of memory, though such problems are also inherent in other assessment measures such as structured interviews.
Due to the hidden nature of self-harming in non-clinical populations, its true burden is difficult to assess. Nevertheless, this analysis and other published community based studies suggest that self-harm is reasonably prevalent in the general population. .009 29
Psychological distress = assessed as combined scores on the Goldberg Anxiety and Depression scales. • Self-battery (deliberately hitting or banging of head, fist, or other part of body against something as a way of dealing with emotional pain)
Page 22 of 29 Addiction
• Denying oneself a necessity such as food as a means of punishment
• Exercising excessively to deliberately hurt oneself
• Self-biting or wounding
